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Ferroelectric thin films have been considerable importance in nonvolatile 
memory, field effect transistor, thermoelectric transducer and so on due to the 
ferroelectricity, thermoelectricity, photoelectricity and photorefractive properties. 
Generally, size effect is strong as the thickness of the films is always on nanoscale. So 
the investigations in this filed are significant. 
Basing on the Ginzburg-Landau-Devonshire (GLD) theory, the time evolution 
equations of GLD are obtained by considering the “effective” strain model which 
considers relaxation of the internal strain, together with the surface eigenstrain 
relaxation and depolarization field. The size effect of the transition temperature, 
ferroelectricity and phase stability of the ferroelectric thin films are simulated, via the 
analytic solutions of linear hypothesis and numerical solutions by finite difference 
method. The results show that the effect of the boundary conditions is obvious when 
the thickness of the ferroelectric thin films is small. As the thickness growing, the 
properties of the films are closed to the bulk and the effect of the boundary conditions 
is weaken, which means the size effect is weak. The boundary conditions are the 
principal factors of the properties of the ferroelectric thin films, and the competition 
between the factors decides the properties. At the small scale, the effect of the surface 
lattice relaxation and the electrode induced depolarization is primary. When the 
thickness is large enough, the effect of the relaxation of the internal strain becomes 
primary. It is noteworthy, at low temperature, the stability c-phase is obtained at the 
high tension strain because of the relaxation of the internal strain. 
In summary, the analysis of the size effect of ferroelectric thin films has 
practical significance. We can choose the appropriate thickness and the suitable 
substrates to design and grow the desired ferroelectric films. Here, the works also 
complete the phase diagrams of ferroelectric thin film. 
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